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(54) DISTANCE MEASURING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and accurately 
measure a distance by utilizing a photographed image. 
SOLUTION: A distance measuring apparatus comprises a 
photographing means 2 for generating digital images by 
photographing; a laser distance measuring means 3 for 
measuring the distance to an object to be photographed 
by the photographing means; an image display means 12 
for displaying image data; an instructing means 1 7 for 
instructing an area between two arbitrary points in the 
displayed image; and a computing means for computing 
the distance between the two points, based on the 
distance information, the focusing distance information 
of a photographing lens 1 0, and the image density 
information of an imaging element 13 in the 
photographing lens 10. 
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* NOTICES * 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Distance measuring equipment comprising: 

A photographing device which generates a digital image by photography. 

A laser ranging means which measures distance to a photographic subject photoed by a 

photographing device. 

An image display means which displays image data. 

A directing means which directs for two arbitrary points of a displayed picture, and a calculating 
means which calculates distance for the two above-mentioned points based on said distance 
information, focal distance information of a taking lens, and picture element density information 
on an image sensor in a photographing device. 

[Claim 2] 

Distance measuring equipment comprising: 

A photographing device which generates a digital image by photography. 

A laser ranging means which measures distance up to two points which saw from a 

photographing device in a photographic subject photoed by a photographing device, and left only 

a predetermined angle, respectively. 

An image display means which displays image data. 

A directing means which directs for two arbitrary points of a displayed picture, and a calculating 
means which calculates directed distance for two points based on picture element density 
information on an image sensor in said distance information, an angle, and a photographing 
device. 

[Claim 3] 

The distance measuring equipment according to claim 1 or 2 provided with a recording device 
which records information required for a distance operation between two by a calculating means 
with image data. 
[Claim 4] 

Distance measuring equipment given in one paragraph of the Claims 1-3, wherein a 
photographing device or an image display means is provided with a display function of a scale or 
a grid based on a result calculated by a calculating means. 
[Claim 5] 

Distance measuring equipment given in one paragraph of the Claims 1-4, wherein an image 
display means is provided with a display function which displays a point that range measurement 
was made by a laser ranging means in a picture. 
[Claim 6] 

Distance measuring equipment given in one paragraph of the Claims 1-5, wherein a 
photographing device and a laser ranging means are dedicated in a single vessel body at least. 
[Claim 7] 

Distance measuring equipment given in a paragraph of either characterized by comprising the 
following of the Claims 1-5. 

A camera part which makes a photographing device a subject. 

A distance measurement section which distance measurement sections in which a camera part 
was formed as a different body while making a laser ranging means into a subject are consisted 
of, and can be freely detached and attached to a camera part is an interface for data 
communications between camera parts. 

[Claim 8] 

Distance measuring equipment given in one paragraph of the Claims 1-7, wherein an image 
display means is provided with a comparison display function which displays two or more image 
data simultaneously by the same contraction scale based on information on distance for two 
points calculated by a calculating means. 



[Claim 9] - Q A 

The distance measuring equipment according to claim 2, wherein one oMhe points which is two 

points by which distance is measured by a laser ranging means is one center in a field angle 

photoed. 

[Claim 10] 

The distance measuring equipment according to claim 2, wherein two points by which distance is 
measured by a laser ranging means are provided with an angle detecting means which detects an 
angle interval of two points seen from a photographing device while they have variable by change 
of the floodlighting direction of a laser ranging means. 
[Claim 11] 

Distance measuring equipment given in one paragraph of the Claims 1-10, wherein a recording 
device is what records on external storage which can be detached and attached freely. 
[Claim 12] 

Distance measuring equipment given in one paragraph of the Claims 1-1 1 provided with a 
communication function which sends out image data, distance information required for an 
operation of distance between two points to which it pointed, etc. to an image display means and 
a calculating means which were formed as a different body. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to distance measuring equipment and the distance measuring equipment 

which ranges using the picture photoed especially. 

[0002] 

[Description of the Prior Art] 

The distance measuring equipment which measures the height of a subject, etc. using the 
photoed picture is shown in JP,H1 1-1 73840, A (patent documents 1). This finds the distance to 
the Measurement Division subject on a picture, the height of the Measurement Division subject 
etc. by an operation based on the physical relationship which is a photographing device of a 
couple, and the known of ******, using the photographing device which photos ****** and the 
Measurement Division subject simultaneously one pair. 
[0003] 

[Patent documents 1] 

JP,H11-173840,A 

[0004] 

[Problem(s) to be Solved by the Invention] 

In this case, from the photographing device and ****** of a couple being put on position 
relations, while the whole device surely becomes large-sized, it will become complicated. Exact 



ranging will become impossiblljfcen the above-mentioned physical r^^nship shifts. 
[0005] 

This invention is made in view of such a point, and the place made into the purpose is to provide 
the distance measuring equipment which can perform ranging using the photoed picture that it is 
simple and correctly. 
[0006] 

[Means for Solving the Problem] 

A photographing device in which a deer is carried out and this invention generates a digital image 
by photography, and a laser ranging means which measures distance to a photographic subject 
photoed by a photographing device, An image display means which displays image data, and a 
directing means which directs for two arbitrary points of a displayed picture, It has the feature to 
have a calculating means which calculates distance for the two above-mentioned points based 
on said distance information, focal distance information of a taking lens, and picture element 
density information on an image sensor in a photographing device, A laser ranging means which 
measures distance up to two points which saw from a photographing device which generates a 
digital image by photography, and a photographing device in a photographic subject photoed by a 
photographing device, and left only a predetermined angle, respectively, It has other features to 
have an image display means which displays image data, a directing means which directs for two 
arbitrary points of a displayed picture, and a calculating means which calculates directed 
distance for two points based on picture element density information on an image sensor in said 
distance information, an angle, and a photographing device. 
[0007] 

At this time, it is preferred to have a recording device which records information required for a 

distance operation between two by a calculating means with image data. 

[0008] 

A photographing device or an image display means may be provided with a display function of a 

scale or a grid based on a result calculated by a calculating means. 

[0009] 

An image display means should be provided with a display function which displays a point that 

range measurement was made by a laser ranging means in a picture. 

[0010] 

Even if a photographing device and a laser ranging means are dedicated in a single vessel body 
at least, A distance measurement section which a camera part is constituted from a distance 
measurement section formed as a different body while making a laser ranging means into a 
subject with a camera part for which a photographing device is made into a subject, and can be 
freely detached and attached to a camera part may be provided with an interface for data 
communications between camera parts. 
[0011] 

As for an image display means, it is also preferred to have had a comparison display function 
which displays two or more image data simultaneously by the same contraction scale based on 
information on distance for two points calculated by a calculating means. 
[0012] 

When measuring distance of two points by a laser ranging means, one of them is good to 

consider it as one center in a field angle photoed. 

[0013] 

When measuring distance of two points by a laser ranging means, the two points are good also as 
a thing provided with an angle detecting means which detects an angle interval of two points 
seen from a photographing device while making them variable by change of the floodlighting 
direction of a laser ranging means. 
[0014] 

And as for a recording device, it is preferred that it is what records on external storage which 

can be detached and attached freely. 

[0015] 

It may have a communication function which sends out image data, distance information required 



for 'an operation of distance f^^vo points, etc. to an image display rr^^s and a calculating 

means which were formed as a different body. 

[0016] 

[Embodiment of the Invention] 

If this invention is explained in full detail based on an example of an embodiment below, what is 
shown in drawing 1 f The laser ranging means 2 was incorporated in the camera body 1 which 
generates a digital image, and the light projecting/receiving part 20 of the laser beam in the laser 
ranging means 2 is arranged at the side of the taking lens 10 located in the front face of the 
camera body 1. This laser ranging means 2 is computing the distance to the photographic subject 
of the photographing area in the camera body 1 which exists at the center mostly based on time 
after floodlighting a laser beam until it receives the catoptric light from a photographic subject. 
[0017] 

The above-mentioned camera body 1 is provided with the write part 1 1 which performs the 
reading and writing to the external storage 3 which comprised nonvolatile memory, and the 
picture display part 12 which consists of a liquid crystal display arranged on the back side. 
Furthermore, the camera body 1 is the thing provided with the calculating means 14 which 
performs the directing means 17 and distance operation other than the image processing portion 
16 which processes the data obtained from the image sensors 13, such as CCD, and generates a 
digital image, and the control section 15 which controls operation of this camera body 10. 
[0018] 

Record to the above-mentioned external storage 3 of a picture with which the above-mentioned 
control section 15 was generated by the motion control for photography, and the image 
processing portion 16 here, The display to the described image indicator 12 of the picture 
currently recorded on the external storage 3 is managed, and also the above-mentioned laser 
ranging means 2 is operated at the time of photography, It performs adding distance information 
to a photographic subject, focal distance information of the taking lens 10, picture element 
density information on an image sensor, etc. which were acquired from the laser ranging means 2 
to the image data written in the external storage 3. Although an original standard may be 
sufficient as the recording format at this time, it is preferred to have followed the Exif standard 
for digital still cameras. 
[0019] 

The above-mentioned directing means 17 is for directing two arbitrary points of a picture, where 
the picture currently written in the external storage 3 is displayed on the picture display part 12, 
and as this directing means 17, What can specify by moving the cursor displayed into the picture 
to arbitrary positions by the cursor key with which the camera body 1 is provided, or can direct 
two points of a picture now with a pen etc. by using picture display part 12 itself as a touch 
panel or a tablet can be used. 
[0020] 

And said calculating means 14 is what finds a actual distance for two points of the picture 
directed by the directing means 17 by an operation, A actual distance for the two above- 
mentioned points is found by the distance information between two on the picture instructed to 
be the focal distance information of the taking lens 10 contained in image data, and the distance 
information acquired by the laser ranging means 2. Namely, for two points to measure, if the 
above-mentioned subject is put into middle of the screen and photoed when it is distance 
D=A1+A2 between the both ends P1 and P2 also in a subject, as distance shows drawing 2 , From 
the distance information b to the subject measured by the laser ranging means 2 being acquired. 
It asks for a=bxf/(b-f) from the relation between the focal distance f of the taking lens 10, a 
photographic subject, and an image (1/a) (+(1/b) =1/f), The distance (c1+c2) between two on the 
picture based on the picture element density (picture element pitch) information peculiar to the 
image sensor 13 etc. which are furthermore used for the camera body 1 specified is used, Two 
distance D=A1+A2=(bxc1) (/a)+(bxc2)/a between P1 and P2 is calculated, and this result of an 
operation is displayed on the picture display part 12. 
[0021] 

A photograph is taken by putting the photographic subject in which two points to measure with 



the camera body 1 set to pho^^aphing mode exist into middle of th^^een, Subsequently, if 
call the image data which set the camera body 1 to distance compute mode, and was recorded 
on the external storage 3 by the above-mentioned photography, it is made to display on the 
picture display part 12 and two points of a picture are directed using the directing means 17, The 
distance for two points calculates as mentioned above, and it is displayed on the picture display 
part 12. Of course, the picture which can be called in the above-mentioned distance compute 
mode may not be what was photoed immediately before, and two points which want to know 
distance can be changed, without retaking a photograph, if it is on the photographic subject 
which measured distance by the laser ranging means 2. 
[0022] 

At this time, as shown in drawing 4 , the grid G and the scale S according to distance for two 
points searched for by an operation may be made to be displayed on the picture display part 12. 
The estimate of the distance between points other than two specified point can be grasped at a 
glance. While translucent-izing other pictures in the picture displayed on the picture display part 
12 and enabling it to display them on it in piles as shown in drawing 5 , If the distance for two 
points as which each picture was specified is displayed by the same contraction scale using said 
result of an operation, the distance for two points of the photographic subjects 9 and 9 in a 
different picture can be compared easily. 
[0023] 

The distance information acquired by the laser ranging means 2 in the thing of the example of a 
graphic display is the distance from the camera body 1 to a photographic subject, Since the 
taking lens 10 to a photographic subject is not the distance b, it has amended here the distance 
information acquired by the laser ranging means 2 in the distance between the laser ranging 
means 2 and the principal point of the taking lens 10, and the amount of deliveries of the taking 
lens at the time of photography. Of course, the laser ranging means 2 may be established so that 
it may come to the position with always same the taking lens 10 and the laser ranging means 2. 
When the place beyond a predetermined distance has a photographic subject from the camera 
body 1 , while treating as b the distance acquired by the laser ranging means 2, it may be made to 
calculate as a=f. 
[0024] 

Although what established the calculating means 1 4 which calculates distance, and the directing 
means 17 was shown in the camera body 1 here, it is difficult to perform directions by the 
directing means 1 7 of two points to measure in sufficient accuracy from the size of the picture 
display part 12 provided in the camera body 1 being small. As shown in drawing 3 , considering 
this point, the directing means 17 and the calculating means 14, In the camera body 1, while 
making it constitute as a thing of a different body and being able to use a personal computer 
conveniently as the directing means 17 or the calculating means 14 in this case, the screen of a 
personal computer can be used as the picture display part 12. 
[0025] 

Image data is incorporated into the personal computer which is the calculating means 14 via the 
external storage 3, Based on the distance information, the focal distance information, and the 
picture element density information which are included in image data, it displays in quest of the 
distance for two points specified by the directing means 17 of a mouse etc. by the above- 
mentioned operation on the display (picture display part 12) of a personal computer. Also in this 
case, of course, the grid and the display of a scale which were shown in drawing 4 , and the 
display by the same contraction scale of a multiple image may be performed. 
[0026] 

Delivery of the image data to the calculating means 14 constituted as a different body, Deal with 
the camera body 1 equipped with the external storage 3 by communication via the above- 
mentioned external storage 3 as an external storage of a personal computer, or, The recording 
medium which a personal computer has may be performed by making it dealt with as external 
storage in the camera body 1. 
[0027] 

Other examples are shown in drawing 6 . While this constitutes the laser ranging means 2 as a 



thihg of a different body in tl^^amera body 1, When the camera boc^^is equipped with the 
laser ranging means 2, While operating the laser ranging means 2 according to the demand from 
the camera body 1 side and making the measuring operation of distance perform between the 
camera body 1 and the laser ranging means 2. The communication interface (not shown) which 
can receive the distance information as a measurement result by the camera body 1 side is 
prepared for both sides. As it becomes one center in the field angle photoed with the camera 
body 1 that distance is measured by the laser ranging means 2, wearing to the camera body 1 of 
the laser ranging means 2 is made to be made. Also in this case, the calculating means 14 and 
the directing means 1 7 may consist of different bodies further. In what used the camera body 1 
and the laser ranging means 2 as the different body in this way, The external storage 3 is formed 
in the laser ranging means 2 side, distance information is added to the image data (focal distance 
information and picture element density information are included) obtained from the camera body 

1 by the laser ranging means 2 side, and it may be made to write in the external storage 3. 
[0028] 

An example of other embodiments is shown in drawing 7 . As the laser ranging means 2 with 
which the camera body 1 is equipped, this uses what can range the 2-way which is provided with 
the two light projecting/receiving parts 20 and 20, and makes the predetermined angle alpha. In 
this case, while being able to measure the distance L1 to 2 point p1 and p2 with which the laser 
beam was irradiated, and L2, respectively, Since the above-mentioned angle alpha is known, as 
shown in drawing 8 , the two intervals L3 between p1 and p2 can also be searched for [ above- 
mentioned ] by an operation (L3=(L1 2 +L2 2 -2L1, L2, and cosalpha) 1/2 ), It can above-mentioned 
[ when the photographic subject has hot used the camera body 1 for right and leans ] ask for 
two the distance L3 between p1 and p2 and the inclination beta by an operation. 
[0029] 

By therefore, the thing for which it is recorded where the above-mentioned two points on two 
distance information up to [ above-mentioned ] two points, the above-mentioned angles alpha 
and picture element density information, and pictures are on the image data recorded on the 
external storage 3. When [ on the photographic subject which called this picture to the image 
display means 1, and was specified by the directing means 17 / arbitrary ] calculating the two 
distance D between P1 and P2, The amendment according to the above-mentioned inclination 
beta of a photographic subject can be added, and the directed distance D for two arbitrary 
points can be correctly calculated, even if it inclines and there is beta. It can be performed 
whether the distance up to two points of a photographic subject top throat was measured by the 
laser ranging means 2 by checking from the photoed picture in which position laser spot light is 
by photoing the state where the laser spot light which the laser ranging means 2 floodlighted is 
irradiated by the photographic subject. 
[0030] 

2 point p1 and p2 which measure distance by the laser ranging means 2 at this time, As it is 
made to come to an equiangular place from the center so that it may become a 10-degree 
position (angle of alpha= 20 degrees) from the center of the photographing field angle of the 
camera body 1 at right and left or is shown in drawing 9 , It is desirable at the point that it 
becomes easy to calculate to consider it as one center in the field angle by which distance is 
measured by the laser ranging means 2 and which has one of p1 and p2 points photoed two 
points (detection of whether to lean especially) of the above-mentioned angle beta. If it is the 
latter, the distance L3 when not leaning can be calculated by L2 and tanalpha. 

[0031] 

Even if 2 point p1 and p2 by which distance is measured by a laser ranging means consider it as 
variable by change of the floodlighting direction of the laser ranging means 2, it is got blocked 
and may make the angle alpha variable. In this case, the angle detecting means which detects 
the angle alpha of two points seen from the photographing device is also established. Since the 
two above-mentioned points can be changed according to the situation of a photographic 
subject, or the physical relationship of a photographic subject and the camera body 1, exact 
measurement can be performed irrespective of a situation. 
[0032] 



A change of the above-mentiWrd angle alpha in this case can be malRiy enabling it to rotate 
the two light projecting/receiving parts 20 and 20, respectively focusing on the point that the 
optic axis of the two light projecting/receiving parts 20 and 20 crosses, for example, The angle 
alpha should just detect the angle alpha which two lines (optic axis) which tie the two light 
projecting/receiving parts 20 and 20 and axes of rotation make by the angle detecting means 
which used the potentiometer etc. 
[0033] 

The composition shown in drawing 3 - drawing 6 is applicable also in what performs ranging of 
two points by the laser ranging means 2. As the laser ranging means 2, as are shown in drawing 
10, and shown in drawing 1 1 besides the thing provided with the two laser light sources 21 and 
21, what combined one laser light source and the mirror 22 which changes the direction of the 
laser beam outputted from this laser light source can be used. 23 in a figure is a condenser. The 
photographic subject which is in the place which the laser light source of low light volume also 
left if it is incidentally the former can be irradiated with laser spot light, and if it is the latter, 
since one may be sufficient as the number of the laser light sources 21, it will become 
advantageous in respect of a miniaturization. The light volume fall by the mirror 22 can be made 
small by changing the direction of radiation by driving the mirror 22 as the mirror 22 using a total 
reflection mirror. 
[0034] 

[Effect of the Invention] 

The photographing device which generates a digital image by photography in this invention as 
mentioned above, The laser ranging means which measures the distance to the photographic 
subject photoed by a photographing device, The image display means which displays image data, 
and the directing means which directs for two arbitrary points of the displayed picture, Since it 
has the calculating means which calculates the distance for the two above-mentioned points 
based on said distance information, the focal distance information of a taking lens, and the 
picture element density information on the image sensor in a photographing device, the distance 
for two arbitrary points of a picture can be found simple. 
[0035] 

The laser ranging means which measures the distance up to two points which saw from the 
photographing device which generates a digital image by photography, and the photographing 
device in the photographic subject photoed by a photographing device, and left only the 
predetermined angle, respectively, The image display means which displays image data, and the 
directing means which directs for two arbitrary points of the displayed picture, In a thing 
provided with the calculating means which calculates the directed distance for two points based 
on the picture element density information on the image sensor in said distance information, an 
angle, and a photographing device, Also when it points to two points which exist in the leaning 
field which has not carried out a right opposite to a photographing device, the distance for the 
two points can be found correctly and simple. 
[0036] 

If it has the recording device which records information required for the distance operation 
between two by a calculating means with image data at this time, this picture can be called, two 
arbitrary points can be specified, the distance for these two points can be made to be found, and 
when required, required distance information can be acquired. 
[0037] 

If it has the display function of a scale or a grid based on the result which the photographing 
device or the image display means calculated by the calculating means, the size of the outline of 
a photographic subject can be known easily. 
[0038] 

If the image display means should be provided with the display function which displays the point 
that range measurement was made by the laser ranging means in a picture, For example, if it is 
made to be reflected in the picture which the laser spot light of the laser ranging means photoed, 
the arbitrary specification significant part of two points specified by a setting means can be 
known easily. 



[0039] • 

Photography and the handling at the time of laser ranging of a photographing device and a laser 
ranging means become being what is dedicated in the single vessel body easy at least 
[0040] 

While making a laser ranging means with a subject the camera part which makes a photographing 
device a subject, a camera part comprises a distance measurement section formed as a different 
body, The distance measurement section which can be freely detached and attached to a 
camera part may be provided with the interface for data communications between camera parts, 
and it becomes possible of it to equip with a distance measurement section, only when required 
in this case, or to share one distance measurement section by two or more camera parts. 
[0041] 

As for an image display means, it is also preferred to have had the comparison display function 
which displays two or more image data simultaneously by the same contraction scale based on 
the information on the distance for two points calculated by the calculating means. Comparison 
of the length (size) of the photographic subject within several pictures from which object 
distance differs becomes easy. 
[0042] 

When measuring the distance of two points by a laser ranging means, if one of them is made into 
one center in the field angle photoed, it can simplify a required operation and can process it at 
high speed. 
[0043] 

When measuring the distance of two points by a laser ranging means, the two points are good 
also as a thing provided with the angle detecting means which detects the angle interval of two 
points seen from the photographing device while making them variable by change of the 
floodlighting direction of a laser ranging means. Also when the physical relationship of a 
photographic, subject and an imaging means has restrictions and two on a photographic subject 
cannot be irradiated with laser, in order to make this, a picture including effective distance 
information can be acquired. 
[0044] 

And handling [ image data / after photography ] of a recording device becomes being what 
records on the external storage which can be detached and attached freely easy. 
[0045] 

It may have a communication function which sends out image data, distance information required 
for the operation of distance for two points, etc. to the image display means and calculating 
means which were formed as a different body, and use of a more nearly high-speed calculating 
means becomes easy at this time. 
[Brief Description of the Drawings] 

[Drawing 1] An example of an embodiment of the invention is shown, (a) is a perspective view and 
(b) is a block diagram. 

[Drawing 2] It is an explanatory view of operation same as the above. 
[Drawing 3] It is a block diagram of other examples. 

[Drawing 4] (a) and (b) are the explanatory views showing the example of the display to a picture 
display part. 

[Drawing 5] It is an explanatory view showing other examples of the display to a picture display 
part. 

[Drawing 6] It is a block diagram of other examples. 

[Drawing 7] It is a perspective view of an example of other embodiments. 

[Drawing 8] It is an explanatory view of operation same as the above. 

[Drawing 9] It is an explanatory view of other examples same as the above of operation. 

[Drawing 10] It is a schematic diagram of a laser ranging means same as the above. 

[Drawing 1 1] (a) and (b) are the schematic diagrams of the other examples of a laser ranging 

means same as the above. 

[Description of Notations] 

1 Camera body 



2 Laser ranging means 

3 External storage 
10 Taking lens 

1 2 Picture display part 

1 3 Image sensor 

14 Calculating means 
1 7 Directing means 
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[Brief Description of the Drawings] 

[Drawing 1] An example of an embodiment of the invention is shown, (a) is a perspective view and 
(b) is a block diagram. 

[Drawing 2] It is an explanatory view of operation same as the above. 
[Drawing 3] It is a block diagram of other examples. 

[Drawing 4] (a) and (b) are the explanatory views showing the example of the display to a picture 
display part. 

[Drawing 5] It is an explanatory view showing other examples of the display to a picture display 
part. 

[Drawing 6] It is a block diagram of other examples. 

[Drawing 7] It is a perspective view of an example of other embodiments. 

[Drawing 8] It is an explanatory view of operation same as the above. 

[Drawing 9] It is an explanatory view of other examples same as the above of operation. 

[Drawing 10] It is a schematic diagram of a laser ranging means same as the above. 

[Drawing 11] (a) and (b) are the schematic diagrams of the other examples of a laser ranging 

means same as the above. 

[Description of Notations] 

1 Camera body 

2 Laser ranging means 

3 External storage 
10 Taking lens 

1 2 Picture display part 

1 3 Image sensor 

14 Calculating means 
1 7 Directing means 
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